


This software is licensed to: Christian Wheeler Engineering CPT name: CPT-10

Liquefaction analysis overall plots (intermediate results)
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 9.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  Yes
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.90 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.40 Use fill: No Limit depth applied: No
Depth to water table (insitu): 9.00 ft Fill height: N/A Limit depth: N/A
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This software is licensed to: Christian Wheeler Engineering

CPT name: CPT-10
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Liquefaction analysis overall plots
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Procedure for the evaluation of soil liquefaction resistance, NCEER (1998)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. The
procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER
Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart!:

N
f : lip resistance, [, : sleeve friction
Ty Ty - i0-sit0 vertical total and effective stress
unils - all in kPa )

initial stress exponent” : n = 1.0 and calculate Q, F, and I,
Ul.=l6d,n=05
if 1.64 < [, <330, n =([.-1.64)03 + 0.5
irl.=330,n=1.0
iterate until the change inn, An < 0.01
if &, = 300 kPa, let n = 1.0 for all soils

“updated from /—+—~\I

Rohertson and i 100} Y
Wride (1998) C, = ‘ — ‘
x,ﬂ-""'-’r A
Y
d {
0= qs_ﬁm].(_:“ f"—L'Im
100 (9:—030)
. I, = Ir[(?5_4?—lamg,*,?]lz*Iil-?f2+1“5 FJ:]

r v N
fl.=l64, K.=10
if 1.64 <1, <2.60, K,=-0403 1.1+ 558117 21,63 1% + 33.75 I_— 17.88
if I, = 2.60, evaluate using other criteria; likely nonliquefiable if F > 1%
BUT. if16d <l <236 and F<05%, sct K, = 1.0
. ; v

[ {q'ﬂ”)c: -k ]

v

~

3
CRR, .~ 93 ‘ {_ffl?ﬁg}_ l +0.08, if 50 < (qejx)es < 160

. (q.n). .
CRR. .= 0.833.| ==& | .05, 1f (g y)es < 50
" { 1000 if (Geiwles <

if I. = 2.60, evaluate using other criteria; likely nonliquifiable if F > I‘i}’w.//

! "Estimating liquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman
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Procedure for the evaluation of soil liquefaction resistance (all soils), Robertson (2010)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. This
procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER
Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart!:

CPT

s fS: Ovas O vos Pa™ 1 atm
all same units as p,

¥

Initial stress exponent: n = 1.0; Calculate Qyp, Fe, I¢

n=0381(I, )+0.05[°’ }— 0.15

o

n=<l.0

Iterate until change in n, An = 0.01

1 ¥
e[ 2-)
a ro
[ 2
Q. =|:.(fu£_}}.gw F = __-"ff:__..l(].o.
P, (g, -a,.)

If I < 1.64, K. = 1.0
When 1.64 < L < 2.60
Ke= 5581 —0.403 I.' - 21.63 1. + 33.751, — 17.88) K, =6x107" (1, }*"

If1.64 <1, <236 ANDF, <0.5%, set K. = 1.0

Ques=Ke* Qu |
h
O 3
CRR,, =93 =—=| +0.08 .
[mm] CRR,, =0.0530, K,
5U£Qm_h <160

! P.K. Robertson, 2009. “Performance based earthquake design using the CPT”, Keynote Lecture, International Conference on
Performance-based Design in Earthquake Geotechnical Engineering — from case history to practice, IS-Tokyo, June 2009
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Procedure for the evaluation of soil liquefaction resistance, Idriss & Boulanger (2008)

g.: tip resistance, f;: sleeve friction
Ow, Oy in situ vertical total and effective stress

v

m = 1.338 - 0.249 x (qcip)****
iterate until change in m, Am < 0.01

1 v

Cyxq
—> qC].N = NPG <
Ueines .:qclN + chlN CRRM:7.5, 1= 0.80 x S‘u XKa
where : Oun

{1 '63+FC9~£) 017( Fcligm T}
Aqyy =(5.4+%}xe ' '

2 3 4
quNc:+ GelNes | _| DelNes 4 el Nes -3
540 67 80 114

M-7.5,0,,-1 €

CRR
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Procedure for the evaluation of soil liquefaction resistance (sandy soils), Moss et al. (2006)

CFT

e, fs.l IC

I, = I, cut-off

Iritial estimate using raw tip measurements, friction
rafio. Calculate oy, Repeat untl an  acceptable
convergence tolerance is achieved,

.|.'
Rel<
_f .| f
C_flf—

3

9,1=Cq %

s | Y ay oy T
[ 0 0110 R+ D001 Re |+ o lL+0.850 Rg)-0.848 I, |- 0.002 In[cv] 20.923 +1.632 @ 'R |

7177
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Procedure for the evaluation of liquefaction-induced lateral spreading displacements

Site investigation
with SPT or

y

Design Ground
earthquake geometry

A A

SPT data with
content
or CPT data

Moment magnitude
of earthquake (Mw)
and peak surface
acceleration (qmax)

Geometric parameters
for each of different
zones in level (or
gently sloping) ground
with (or without) a free

/ face
A

Liquefaction potential analysis

to calculate FS, (Ni1)socs or
(qclN)cs

(using the NCEER SPT-

2001))

CPT-based method (Youd et al.

S\

Zones with three major
geometric parameters or
less - free face height (H),
the distance to a free face
(L), or/and slope (S)

Zones with
more than
three major
geometric

parameters

Calculation of the lateral

—

! Flow chart illustrating major steps in estimating liquefaction-induced lateral spreading displacements using the proposed approach

By ey

[ ]
£ _ | Dmww 1
1 2f ‘l\ ]
§ 40f 1[ ;
W r S0% ]
:'E [ ]
2 3of .
oy
o : ]
T:;‘-. 5 o
& 20F ]
E - ]
E o p
= 10 =
o - o
= E ]

Dl :

0.0 0.5 1.0 15 2.0

Factor of safety, FS
! Figure 1

! "Estimating liquefaction-induced ground settlements from CPT for

Y
displacement index /H
or/and Evaluation of
(using Figure 1 and Equation [3]) S lateral
displacements
\ i‘ based on
/—4\ ] ] other
If Estimated lateral displacement, LD approaches
(N1ooes < 14 For gently sloping ground without a free face, .and .
or engineering
(qeiN)es < 70 LD=(S+0.20) - LDI (for 0.2% < S <3.5%) judgment
For level ground with a free face, \ )
evaluate 08
potential LD=6-(L/H™" -LDI  (for 5 <L/H <40)
of
flow
liquefaction

o~
E].'Ilﬂ:‘{

LDI=

Y max@=
1]

1 Equation [3]

level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman
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Procedure for the estimation of seismic induced settlements in dry sands

Average shear stress, Ty

Ty CSR " gy =065 -

v

Estimiate small shear strain modulus, Gy

"On " Ta

G, =00188 -[mf'”“ ‘1’533J-(qt - 5,)

v

Estimate shear strain amplitude,

{(based on Pradel (1998))

A
T=[LI-R-1DD(%)
1+

T
= Glﬂ*lnte Ty and G same units)
a

w=00320 | 2= [+0124
Py

B = 6400 [“_"]
Pa
Estimate volumetric strain in 15 cycles

-1
U 1SR
Cralls) ~ ¥ [—EIII 2

a0

Qe

85 1—1—':

v

Volumetric strain in design earthqualke

i i, 045
Eunl‘ﬂunulsj' T

N, = (M - 427

v

Selsmic settlemnent, s

M 1 Je0gs =

AT
s=2- sz-dz

Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL CONFERENCE ON
RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in honor of professor I. M. Idriss, San
Diego, CA
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Liquefaction Potential Index (LPI) calculation procedure

Calculation of the Liquefaction Potential Index (LPI) is used to interpret the liquefaction assessment calculations in terms of
severity over depth. The calculation procedure is based on the methology developed by Iwasaki (1982) and is adopted by AFPS.

To estimate the severity of liquefaction extent at a given site, LPI is calculated based on the following equation:

an
LPI = J (10-0,5,) % F, xd,

where:

F.=1-F.S. when F.S. less than 1
F. = 0 when F.S. greater than 1

z depth of measurment in meters

Values of LPI range between zero (0) when no test point is characterized as liquefiable and 100 when all points are characterized
as susceptible to liquefaction. Iwasaki proposed four (4) discrete categories based on the numeric value of LPI:

elPI=0 : Liquefaction risk is very low
¢0 < LPI <=5 : Liquefaction risk is low
5 < LPI <= 15 : Liquefaction risk is high
eLPI > 15 : Liquefaction risk is very high

H.U L0 20 0 W) 10

w10k 10 fe—at

15h \3\ 15
20 \c\". N

20

%]

Graphical presentation of the LPI calculation procedure
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APPENDIX E

SETTLEMENT ANALYSIS

CWE 2140061.02R

Lake Jennings Marketplace

Lake Jennings Park Road and Olde Highway 80
San Diego County, California



Christian Wheeler Engineering CPT: CPT-06

3980 Home Avenue Total depth: 21.16 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00

Project: Lake Jennings Marketplace Cone Type: Uknown

Location: Lake Jennings Park Road Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
’ = End of Primary
14 1 3 = Overall
2 2]
4_
34 3
5_
4 4
6_
54 5|
7_
6 - 6
74 74 87
8- 8 9
9 9 10
g 10 g 104 g 114
5 £ £
a 11- a 11 [SE
(0] (0] (0]
[a) [a) [a)
124 124 134
134 134
144
144 144
154
154 154
164
164 16
174
174 174
18- 184 187
19 19 194
204 204 20
214 21+ 214
T T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 208 1,208 2,208 3,208 0.1 0.2
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0

Footing pressure: 1.00 (tsf) AG
Embedment depth: 2.00 (ft) S = Z—VAZ
Footing is rigid: No M

Remove excavation load: No CPT

Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No according to the following formula:

Time period for second. settlements: N/A
S=C, -Az-log(?)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:32:16 AM 1
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace
Location: Lake Jennings Park Road

CPT: CPT-07

Total depth: 22.15 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
1 ' = End of Primary
7] 14 34 = Overall
2 _
2 4
34 3
5_
4 4
6_
54 5]
7_
6 6
74 7 8+
84 8] 9]
9 9 10
E 10 E\ 10 E\ 11
E 114 5 114 5 12|
o o o
A 12+ a 127 Qo 134
134 134 14
144 144
154
154 154
164
16 164
174
174 174
184
18+ 184
194 194 194
20 20 20+
214 214 21+
22 T T T T T T T 224 T T T T T T T 224 T T T
100 200 300 1,027 2,027 3,027 0.1 0.2 0.3
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0
Footing pressure: 1.00 (tsf) AG N
Embedment depth: 2.00 (ft) S = E —AZ
Footing is rigid: No M
Remove excavation load: No CPT
Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No according to the following formula:
Time period for second. settlements: N/A
S=C, -Az-log(1)
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Christian Wheeler Engineering CPT: CPT-08

3980 Home Avenue Total depth: 28.05 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00
Project: Lake Jennings Marketplace Cone Type: Uknown
Location: Lake Jennings Park Road Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
1_/ 14 — End of Primary
34 — Overall
24 2 4-
3 _
3 5
4 4
6_
54 5]
7_
6 - 6
8_
7 - 7
8- 8- °7]
9 9 10—
104 104 11
114 114 124
12 124 13-
£ 134 = 134 =144
E 144 5 144 5 15|
Q Q Q
O 15 O 15 0 164
[a) [a} [a
16 16 174
174 174 18-
18- 184
8 8 194
194 194
20
20 20
21
214 21
22
224 22
23- 23 23
24 24 247
25 25 25+
26 26 264
274 274 274
28 LN IR LA L DL LI B 28 T T T T T T T T T T
50 100 150 200 250 300 254 1,254 2,254 0.1 0.2 0.3
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0

Footing pressure: 1.00 (tsf) AU v
Embedment depth: 2.00 (ft) S = E —AZ
Footing is rigid: No M

Remove excavation load: No CPT

Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No according to the following formula:

Time period for second. settlements: N/A
S=C, -Az-log(?)
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Christian Wheeler Engineering CPT: CPT-09

3980 Home Avenue Total depth: 26.08 ft, Date: 3/25/2014
San Diego, CA 92109 Surface Elevation: 0.00 ft
Coords: X:0.00, Y:0.00

Project: Lake Jennings Marketplace Cone Type: Uknown

Location: Lake Jennings Park Road Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
1_> 14 = End of Primary
3 = Overall
24 24 ad
3 3
5_
4 44
6_
54 5|
7_
6 6
74 74 87
8- 8- °7]
9 9 104
104 10 11+
114 114 124
g 124 g 124 g 134
£ 134 £ 134 £ 14
o 14 o 14 o
a fa) a 157
154 154 164
- 1 -
16 6 174
174 17
184
184 184
19
194 194
204
20+ 204
21 21 217
224 224 22
23 23 234
24 24 24+
254 254 25+
26— T T T T T T 26 | LI AR B R S — 26 T
100 200 300 277 1,277 2,277 3,277 0.2 0.4
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0

Footing pressure: 1.00 (tsf) AU v
Embedment depth: 2.00 (ft) S = E —AZ
Footing is rigid: No M

Remove excavation load: No CPT

Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No according to the following formula:

Time period for second. settlements: N/A
S=C, -Az-log(?)
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Christian Wheeler Engineering
3980 Home Avenue
San Diego, CA 92109

Project: Lake Jennings Marketplace

Location: Lake Jennings Park Road

CPT: CPT-10

Total depth: 20.01 ft, Date: 3/25/2014
Surface Elevation: 0.00 ft

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Cumulative settlement
= End of Primary
14 14 3- — Overall
24 2
4_
3 3
5_
44 44
6_
5 5
7_
6 6
74 . 8]
8+ 8- 9
g 7 g 2"
S 104 S 104 S 11-
Q Q Q
(] () ()
o 114 0 114 045
124 i
12 134
134 134
144
14+ 14
15+
154 15+
164
16+ 16—
174
174 174
18 18 184
19 194 19
20 — T T 7 ; T . T T T
200 400 600 800 1,582 3,582 0.05 0.1 0.15
Tip resistance (tsf) M(CPT) (tsf) Settlement (in)
Caclulation properties
Footing type: Rectangular * Primary settlements calculation is performed according to
Footing width: 200.00 (ft) the following formula:
L/B: 1.0
Footing pressure: 1.00 (tsf) AG N
Embedment depth: 2.00 (ft) S = E —AZ
Footing is rigid: No M
Remove excavation load: No CPT
Apply 20% rule: No * Secondary (creep) settlements calculation is performed
Calculate secondary settlements: No according to the following formula:
Time period for second. settlements: N/A
S=C, -Az-log(1)
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 6/11/2014, 9:32:18 AM 19
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RECOMMENDED GRADING SPECIFICATIONS - GENERAL PROVISIONS

LAKE JENNINGS MARKETPLACE
LAKE JENNINGS PARK ROAD AND OLDE HWY 80
SAN DIEGO COUNTY, CALIFORNIA

GENERAL INTENT

The intent of these specifications is to establish procedures for clearing, compacting natural ground,
preparing areas to be filled, and placing and compacting fill soils to the lines and grades shown on the
accepted plans. The recommendations contained in the preliminary geotechnical investigation report
and/or the attached Special Provisions are a part of the Recommended Grading Specifications and
shall supersede the provisions contained hereinafter in the case of conflict. These specifications shall
only be used in conjunction with the geotechnical report for which they are a part. No deviation
from these specifications will be allowed, except where specified in the geotechnical report or in other

written communication signed by the Geotechnical Engineer.

OBSERVATION AND TESTING

Christian Wheeler Engineering shall be retained as the Geotechnical Engineer to observe and test the
earthwork in accordance with these specifications. It will be necessary that the Geotechnical Engineer
or his representative provide adequate observation so that he may provide his opinion as to whether
or not the work was accomplished as specified. It shall be the responsibility of the contractor to assist
the Geotechnical Engineer and to keep him appraised of work schedules, changes and new
information and data so that he may provide these opinions. In the event that any unusual conditions
not covered by the special provisions or preliminary geotechnical report are encountered during the

grading operations, the Geotechnical Engineer shall be contacted for further recommendations.

If, in the opinion of the Geotechnical Engineer, substandard conditions are encountered, such as
questionable or unsuitable soil, unacceptable moisture content, inadequate compaction, adverse
weather, etc., construction should be stopped until the conditions are remedied or corrected or he

shall recommend rejection of this work.
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Tests used to determine the degree of compaction should be performed in accordance with the
following American Society for Testing and Materials test methods:

Maximum Density & Optimum Moisture Content - ASTM D-1557-91

Density of Soil In-Place - ASTM D-1556-90 or ASTM D-2922

All densities shall be expressed in terms of Relative Compaction as determined by the foregoing

ASTM testing procedures.

PREPARATION OF AREAS TO RECEIVE FILL

All vegetation, brush and debris derived from clearing operations shall be removed, and legally
disposed of. All areas disturbed by site grading should be left in a neat and finished appearance, free

from unsightly debris.

After clearing or benching the natural ground, the areas to be filled shall be scarified to a depth of 6
inches, brought to the proper moisture content, compacted and tested for the specified minimum

degree of compaction. All loose soils in excess of 6 inches thick should be removed to firm natural
ground which is defined as natural soil which possesses an in-situ density of at least 90 percent of its

maximum dry density.

When the slope of the natural ground receiving fill exceeds 20 percent (5 horizontal units to 1 vertical
unit), the original ground shall be stepped or benched. Benches shall be cut to a firm competent
formational soil. The lower bench shall be at least 10 feet wide or 1-1/2 times the equipment width,
whichever is greater, and shall be sloped back into the hillside at a gradient of not less than two (2)
percent. All other benches should be at least 6 feet wide. The horizontal portion of each bench shall
be compacted prior to receiving fill as specified herein for compacted natural ground. Ground slopes

flatter than 20 percent shall be benched when considered necessary by the Geotechnical Engineer.

Any abandoned buried structures encountered during grading operations must be totally removed.
All underground utilities to be abandoned beneath any proposed structure should be removed from
within 10 feet of the structure and properly capped off. The resulting depressions from the above

described procedure should be backfilled with acceptable soil that is compacted to the requirements of



CWE 2140061.02 June 25, 2014 Appendix G, Page G-3

the Geotechnical Engineer. This includes, but is not limited to, septic tanks, fuel tanks, sewer lines or
leach lines, storm drains and water lines. Any buried structures or utilities not to be abandoned
should be brought to the attention of the Geotechnical Engineer so that he may determine if any

special recommendation will be necessary.

All water wells which will be abandoned should be backfilled and capped in accordance to the
requirements set forth by the Geotechnical Engineer. The top of the cap should be at least 4 feet
below finish grade or 3 feet below the bottom of footing whichever is greater. The type of cap will
depend on the diameter of the well and should be determined by the Geotechnical Engineer and/or a

qualified Structural Engineer.

FILL MATERIAL

Materials to be placed in the fill shall be approved by the Geotechnical Engineer and shall be free of
vegetable matter and other deleterious substances. Granular soil shall contain sufficient fine material
to fill the voids. The definition and disposition of oversized rocks and expansive or detrimental soils
are covered in the geotechnical report or Special Provisions. Expansive soils, soils of poor gradation,
or soils with low strength characteristics may be thoroughly mixed with other soils to provide
satisfactory fill material, but only with the explicit consent of the Geotechnical Engineer. Any

import material shall be approved by the Geotechnical Engineer before being brought to the site.

PLACING AND COMPACTION OF FILL

Approved fill material shall be placed in areas prepared to receive fill in layers not to exceed 6 inches
in compacted thickness. Each layer shall have a uniform moisture content in the range that will allow
the compaction effort to be efficiently applied to achieve the specified degree of compaction. Each
layer shall be uniformly compacted to the specified minimum degree of compaction with equipment
of adequate size to economically compact the layer. Compaction equipment should either be
specifically designed for soil compaction or of proven reliability. The minimum degree of compaction
to be achieved is specified in either the Special Provisions or the recommendations contained in the

preliminary geotechnical investigation report.
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When the structural fill material includes rocks, no rocks will be allowed to nest and all voids must be
carefully filled with soil such that the minimum degree of compaction recommended in the Special
Provisions is achieved. The maximum size and spacing of rock permitted in structural fills and in non-

structural fills is discussed in the geotechnical report, when applicable.

Field observation and compaction tests to estimate the degree of compaction of the fill will be taken
by the Geotechnical Engineer or his representative. The location and frequency of the tests shall be at
the Geotechnical Engineer's discretion. When the compaction test indicates that a particular layer is
at less than the required degree of compaction, the layer shall be reworked to the satisfaction of the

Geotechnical Engineer and until the desired relative compaction has been obtained.

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable equipment.
Compaction by sheepsfoot roller shall be at vertical intervals of not greater than four feet. In
addition, fill slopes at a ratio of two horizontal to one vertical or flatter, should be trackrolled.
Steeper fill slopes shall be over-built and cut-back to finish contours after the slope has been
constructed. Slope compaction operations shall result in all fill material six or more inches inward
from the finished face of the slope having a relative compaction of at least 90 percent of maximum dry
density or the degree of compaction specified in the Special Provisions section of this specification.
The compaction operation on the slopes shall be continued until the Geotechnical Engineer is of the

opinion that the slopes will be surficially stable.

Density tests in the slopes will be made by the Geotechnical Engineer during construction of the
slopes to determine if the required compaction is being achieved. Where failing tests occur or other
field problems arise, the Contractor will be notified that day of such conditions by written
communication from the Geotechnical Engineer or his representative in the form of a daily field

report.

If the method of achieving the required slope compaction selected by the Contractor fails to produce
the necessary results, the Contractor shall rework or rebuild such slopes until the required degree of

compaction is obtained, at no cost to the Owner or Geotechnical Engineer.
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CUT SLOPES

The Engineering Geologist shall inspect cut slopes excavated in rock or lithified formational material
during the grading operations at intervals determined at his discretion. If any conditions not
anticipated in the preliminary report such as perched water, seepage, lenticular or confined strata of a
potentially adverse nature, unfavorably inclined bedding, joints or fault planes are encountered during
grading, these conditions shall be analyzed by the Engineering Geologist and Geotechnical Engineer

to determine if mitigating measures are necessary.

Unless otherwise specified in the geotechnical report, no cut slopes shall be excavated higher or

steeper than that allowed by the ordinances of the controlling governmental agency.

ENGINEERING OBSERVATION

Field observation by the Geotechnical Engineer or his representative shall be made during the filling
and compaction operations so that he can express his opinion regarding the conformance of the
grading with acceptable standards of practice. Neither the presence of the Geotechnical Engineer or
his representative or the observation and testing shall release the Grading Contractor from his duty to

compact all fill material to the specified degree of compaction.

SEASON LIMITS

Fill shall not be placed during unfavorable weather conditions. When work is interrupted by heavy
rain, filling operations shall not be resumed until the proper moisture content and density of the fill
materials can be achieved. Damaged site conditions resulting from weather or acts of God shall be

repaired before acceptance of work.

RECOMMENDED GRADING SPECIFICATIONS - SPECIAL PROVISIONS

RELATIVE COMPACTION: The minimum degree of compaction to be obtained in compacted

natural ground, compacted fill, and compacted backfill shall be at least 90 percent. For street and
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parking lot subgrade, the upper six inches should be compacted to at least 95 percent relative

compaction.

EXPANSIVE SOILS: Detrimentally expansive soil is defined as clayey soil which has an expansion

index of 50 or greater when tested in accordance with the Uniform Building Code Standard 29-2.

OVERSIZED MATERIAL: Oversized fill material is generally defined herein as rocks or lumps of
soil over 6 inches in diameter. Oversized materials should not be placed in fill unless
recommendations of placement of such material is provided by the Geotechnical Engineer. At least 40

percent of the fill soils shall pass through a No. 4 U.S. Standard Sieve.

TRANSITION LOTS: Where transitions between cut and fill occur within the proposed building
pad, the cut portion should be undercut a minimum of one foot below the base of the proposed
footings and recompacted as structural backfill. In certain cases that would be addressed in the
geotechnical report, special footing reinforcement or a combination of special footing reinforcement

and undercutting may be required.
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